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"What happens when computers become a $ignificant resource in ~Iassrooms?

How does aeritical mass of technology. affect the way teachers teach and learners.. . . .. '. .

learn?" These were the question~thatwere'raised when the ACOT project,be,an.

For more than a decade, researchers, practi~ioners,and technology developers' ,

have been able to work together to increase our understanding of whatean happen

. in classrooms when powerful technology and effective instruction are joined.

The lessons learned provide a rich foundation, of experience and knowledge 'to

guide ~urrei1t investments in technology at the local, sJate, and national level.

-Linda G. Roberts,'Director, Office ofEducational 'kchnology,
US, 'Department ofEducation

Because, of ,ACOT"and the techriology~

,I' continue to be enthusiastic about

being a teacher••ut I am an altogether

different teacher than I, was before. I am'

now guiding the' students. They are the

masters of ~heir own education now,

,creating their own knowledge and using

their creativity to research and expiain '

information to others. '

-Chris Stortz, Acor Teacher,
Stevens Creek Elementary School, Cupertino, California .



"

What we observed was

the reality that multimedia and

multiple layers of information'

helpeel ,students more thoroughly

and more dynamically explore

ideas.

-Robertj. nerney, Professor ~nd Chait,
EducationalTheory and Practice,

The Ohio State .University .

. 'Using technology as a motivator for change and a tool for teaching and learning,

today's ACOT Teacher Development '. Centers engage teachers, in the same kinds

ofchall.nging and collaborative learning activities that they aim 'to provide their

stUdents. As. sllch,these centers are an evolving solution to the most pressing

dilemma 'facing education reform: how to spread the accomplished practice from

a few teachers and schools to ~any.

-Dr. Jane L. David,
Director, Bay Area Research Group, Palo Alto, California
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The ACOT Teacher Summer
Conference gave teacbers at the
ACOTsites an opPortuNity to meet,
share.experiences, and learn more
ahout teaching with technology

The sites at Houston and Eugene
were closed'in favor'ofadding

. more classrooms at the other sites.

.'

First puhlicpresentations ahout
ACOT-at MECC and AppleFesl. .

,
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Additional sites were added in
Columbus, Ohio; Cupertino,
California; Houston, Texas; and.
Mempbis and Nashville, Tennessee:

The ACOTSenior Scholars
Conference, attended Iry agroup
ofdistinguished researchers,
developed a research agenda for
Acor .

*ACOT research reports are avatlable on many ofthese topic.,. See "Where to get more informa-
tion" at the end ofthis report .

First sites selected-one classroom
eacb in Eugene, Oregon, 'and Blue
Eartb, Minnesota. ACOTsupplied
tbe cQmputers and trained the
teachers. Our district partners
paidfor staffing, physical modifica;
tioris to the classroOms. and extra
insurance.

~'--"-I
\

Initiating A(:OT
Educators at Apple initiated a
research proj&t to answer the

. questieh. What happens to students
and ieacbers when they have .'!Ccess
to computerswhenever they need it?
This meant that the' technology was
always'a~ailabfe-not down the
haU ina lah, and not left hehind
.when studenis went home after
school.
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We published reports on Baker '.I

two-year ,evaluation study and
Confrey '.I development ofFunction
Pt'obe a,zdaproblem-based'mathe­
matics curriculum We also pub­
lished ourjour-yearstudy ofthe'
evolution ofteacherS' beliefs and '
practices arid our study ofclass­
room management-both by Dwyer.
Rlngstaft and Sandholtz And we
madeprdsentations on several
research projects at AEiA,

~ continued to add classrooms at
the-sites,

ACOTresearch studies were present­
edat the American Educaiion .
Research AssocUition (AERA), 'the
International Reading Association
(IRA), ana the In/frnational
AsSociation ofComputing
Educators (lACE),

ACOTw.asfeatured in a report on'
the use aftechnology in American
scboolspuhlishedby the US Office
ojTechrlOlogy Assessment

'Wefocused on three siles:c .
ColUlilbus, Cupertino, and
Nashville-so we coUld learn mo~e
by working intensively withfewer ,
schools, We also cOn/iinwd to add
classrooms so we couldfollow stu­
pents through more grades

Wepublished reports on Hiehert's
writing research, On the first two
years ofTierney'.I longitudinal
stwiy ofstudents' thinking, and on '
FiJher's study ofsludent empower­
ment,

We began preli/JIin,ary work on a
teacher develop11tfflt model.at the­
Nashville site,

Visitors from South America and the
USSR toured AGOT .Illes

•l'riSentations to the u.s.
Department a/Education,

,Presldeni's National Education
GoalsCommiflee,National
Governors Association, Education
Commission ofthe States, National
cenierfor Education and the
Economy, Fortune 500Magazine
Education Summit, Federal
Communications Commission, .
atzd.Smithsonian Computerworld
program
• Nesentations at regional and '
national conferences including the
American Education Research'

-'------~-..:....---..:....------'--Association, American •
. Psychological Association, National
.Education Computing Conference,
Computer-Using EdU{:tltors,
International Reading Association,
American Association ofPbysiq
Teacher~ American Math Society, '
National Science Teachers
Association, and/he Cognitive
Science Society
., Article In Educational ~adership

·on changes In teachers' beliefs and
practices

iii " 1988-89: Expansion ofresearch collaboration " ,
• \I beganfunding the work ofresearchers a,'t other institutions whose projects add~ed Issues
. 'IIi themes we hadfound in the observational, research. ' ,
! In afternative asseS$ment, we beg4n working with-Allan Collins (Northwestern (hiiversity) ,

',', dndjanHawkius (Centerfor Children and Technology).and continued ourrelationships with
'i Tierney and Baker:
!! In writing, we began collaborating on a language·arts assessment tool witli Midian Kurland

"II (Educa,,tionalDe,velopment center1, as well as 0,tt telecommunications-haS,edU,-riting worksbo,tps
! lor teachers,
iIn task design, we began working Uiith Charles Fisher (University ofColotadoJon creating ,

I i P"!fec~ that empowered students and on the associated needs for staffdevelopment, ,
i Insta.J!development, we worked withJean Marsh (Vanderbilt University) on a new stal!
i develOpmeht modelfor ACOTteachers, '

](8(-('2; Encoura in new uses-otechnoto
Technologicalailvarices nowalloweddevelopers to create-toolsthat represented ideas in muJtipieformats- .
text, lmage~ video, graphiCS, tables, and charts. We begar collaborating,withresearchers wbowere develop- .
ing multirepresentational tools that could aid in knowledge construction. The product list inCluded, '
Function Probe, ScIence for Living, Geometry1Utor, Pbysics1Utor, DigitalImage Processing, and TableTop:

We, also began working with researchers at the OntariD Institutefor Studies in Education on CSILE,
a computer"supported collaborative learning environmentfor children,. ' .
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Realizing that morepeople needed to hear what we'd learned about teaching and leamtng wit.h technology-especiallY about the needfor newforms ofassessment andnew approaches to staff '
development-we increased ourspeakingengagements beyond the community ofeducational researchers, We also began responding to requestsfor ihformationfrom .tate and nationalpolicyinakei's,

Realizing'that technology-and especially wireless technology-couldhave an especially strong
Impact in the areas '91collaboration, communicatlan, and the construction and expression ofknowl­
edge, we used the results ofour research to create specific learning environ/Jlenls thai demonstrated
tbe integration ofthese'areas, Then uie produced short videos to dixument the projects, ,
• The project known as "Wireless Coyote" explored the use ofmobile, networked, and multirepreseta­

tlonal technology-as' well as the effeCts ofa constructlvist environment-during a sciencefield trip
for middle Sl.:bool students .,

• The project known as "Cloud Forest ClassrOom" replicated Wireless Coyote in, anotber location and,
with other students, For this study: wedevelo~ and tested an integrateddata collection, dafa
analysis, and messaging environment to supPort collahorativefield activitles,

• The project known as MediaFusion involved tin integrated environment tbat allows developers to
make conventlonalTVbroadcastsexplorableby computer. Itgave teachers, students, researchers,
and ourpartnersat the Public Broadcasting System (PBS) a view ofhOw in.teractive TV might some
day be usedfor/earnirig' ,

• Presrmzatio/1s at meetings ofthe
American EducationResearch
Association, American
Psychological Association, and tbe
California Business110undtable
• Presentations to the commission­
ers ofeducation and their staffsfor
Kentucky, ,Vemiont, New lbrk,

, 1ndiana, arid Ohio
, • Presentations to 11 Soviet
Repttblic Ministl!rs ojEducation

1 0- "Develo in inte r ted environments

• Presentations to several state
boards ofeducation !lnd legislators
• Briefings to educators andpolicy
makersfrom the United Kingdom,
Singapore, japan, Bulgaria, Saudi
Arabia; 7lttkey, Portugal, Poland,
United Arab Emirates, Hungary,

,and France '
• More than 25 natiOnal and
regtonal1WlfJspapers, magazirzes,
and TV stations-includingthe Wall
~iteeIJourtla1, The New York
iunes, ,Forbes Magazin~, and
Education Week-cited ACOras a
reference

• Presentations to the U,S, Office of
Technology Assessment and the

,Councl1 ofGreat City Schools
• Presentations to a variety ofedu­
cational reform groups, inCluding
the New America Scboolsgoverning
hoard, NatiOnal Ajliancejer
Restructuring Education, inA?
project, and the Coalition for
Essential Schools ,
• Presentations to ministries of
education forNew Zealand,
Singapore, and the European
Commission

• Article in Educational Leadership
on le~,o~s from ACOT classroo~

,. Distribution ofACOT research
summaries to 40,000 educators

We published Stuebing~ report on
,physical environmentsfor learning
with technology,- RingstajJ Wilmore,
and ltJcam 's reports on the pilot

,program andfirst year ofthe AGOT
TeaclJer DevelopmentCenters pro­
ject; Sandholtz and Ringstaff's
report on student engagement;
and a repoPl on the MediaFusion
prqject, We madepresentations
on ACOT-related research at con·
ferences in London, Boston, St.
Petersburg and San Francisco,

• Presentatlons tQ ministries of
education in Denmark,Sweden,
India,l1o/ivia, Scoiland, Great
Bn'tain, Chile, AuWillia,andNew,:
Zealand '

• Meetings with the commissioner
for educatlon ofthe European
Union
• Participation in aPBS series on
education

1 :Develo in additional artnershi s
• With the Natlonal Science FoImdatlon,. we estr.lblishedACOT TeaclJerDevelopment Centers at three sites in order to investigate moreful(v the effectlveness ofthis new approach to professional det/elopment,
• Witb, tlie National Alliancefor Restructuring,Education, we created a network ofTeacher Development Centers in participatlng schools,. This allows us to work in environments in which restructuring is "

alreadyunder way and also to see how (he staffdevelopment, model(an- bereplica(ed Orra lai-gei- scale, ' ,
• Witk the San Francisco Exploratonum and alocalschool district, we are investigating bow:elementary school teachers can use amultimeaia messaging system anda media-rich environment to inhance

communication, col(aboration, and inquiry,' ,

We published a report on five years
, ofTIerney's longitudinal study of'
theinfluence ofhigh computer
access on siudents' thinking,
learning, and interactions, ~ also

. puhlished reports by RingstajJ
Sandholtz,and Dwyer on tbe rela·
tionshzp between tecbnological
innovatlon and collegial in/era,·

, tion and on the clilssroom results of
teachers using stUlients' technology
expertise. ~publish'ed areport on
the school.university.bU,stness'part­
nerships' that make up ACOr, as
well as a repdrt on a second-grade
multlmedia·composingproject.
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Initiating ACOr2000
At the heginning ofACOT's second
decade. we're hoth e~panding our
current work into new arenas and
continuing to ask new questions
ahout teaching and learning with
technology

• \'iIhat happens when students
have a learning environment in
which technology resources are
available wherever they're
needed-unlike most classrooms.
which use desks and desktop
computers'

• \'iIhat are tbe effects ofbringing
highly innovative math and science
curricula into student-centered,
constructivist ACOrclassrooms?

• Can we apply the ACOrprinciples
to aglobal study ofthe use oftech­
nologyfor learning?

For thepast 10years, Apple has sponsoreda research project called

Apple Classrooms ofTomorrow (AGOr) that is investigating the relationshlP

between technology andeducation. The AGOrexperience has been unique

for us. The research is exploratory and open-ended. And, over theyears,

it has brought US into partnership with students, educators, and researchers

throughout the nation.

wea' like to use what we've learned in AGOrto change the conversation

about technology and education. Instead oftalking about computers, for

example, we talk about learning. We describe what happens when students

use technology as a toolfor building their own knowledge-and examine the

impact on the kinds ofskills they develop. we discuss how teachers can use

technology to create more challenging learning environmentrandsuggest

a staffdevelopmentprocess that canfacilitate that. Andwe explore ways to

deepen our understandingofhow technology can be used as a toolfor

learning.

This is a work in progress. Thefollowing reportpresents some ofthe

AGOrfindings andsuggests the implications they havefor education. But

there's always more to be learned.

David C Duyer, Ph.D.
Distinguished Scientist
Apple Classrooms afTomorrow





During the mid-1980s, atime ofgreat excitement about using technology

to enhance education, educators at Apple proposed asimple experiment.

They would create environments in which technology was used as

routinely as paper and books-and then observe the effects on teaching

and learning.

Working with partner districts, they selected schools and class-

WHAT rooms, and they gave two computers to each student and teacher-one

their experiences, the teachers flooded the ACOT staffat Apple with their

mail and audiotape for communication, and encouragement to reflect on

was the only way to provide immediate and routine access.)

From the outset, the investigation team was composed of

university-based researchers, ACOT staffmembers, and teachers-who

played an important role in describing classroom changes. With electronic

for school and one for home. (In those days ofbulky equipment, thisHAPPENS

WHEN THEY

a TO STUDENTS

AND TEACHERS~iit
uestion.·

HAVE ACCESS observations. As the volume ofcommunication grew, the ACOT

TO TECHNOLOGY researchers developed adatabase for the anecdotal data and began

WHENEVER THEY
investigating themes relating to technology and change. Researchers

NEmlT?
from other institutions also began to conduct investigations in the

ACOT settings.


